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State of Climate Change Adaptation and Mitigation Efforts for Agriculture in 
Bhutan 
 
A. Overview  
Bhutan is least developed, mountainous and landlocked country in the eastern Himalayan 
range with a population of over 600,000. However its population and ecosystems are 
vulnerable to climate change. Despite a high level of environmental protection and 
awareness, Bhutan has become a victim of the global impacts of climate change caused 
by emissions in other countries. There is little historical climate data available in Bhutan; 
current records date back only to 1994. 
 
Consequently, the future climate scenario for Bhutan is uncertain. Other limiting factors 
include low national capacity to carry out climate modeling and forecasting, and the 
highly variable topography of the country resulting in different ecological zoning and 
microclimates.  
 
The current manifestation of climate change in Bhutan is primarily through extreme 
weather events, but impacts from incremental changes are likely to be evident in the 
coming decades. The impacts of climate change depend primarily on the people’s 
vulnerability, which is determined by factors including poverty, remoteness, governance, 
capacity and awareness, natural resources management and other factors that pose 
challenges to achieving national development targets. Currently there are climate-related 
impacts observed on the glaciers and attention is focused on the risk of glacial lake 
outburst floods (GLOF see box1). Future climate change will have potential impacts on 
development and livelihoods in Bhutan. The impacts of climate change are likely to be 
mainly felt in the agriculture, hydropower, infrastructure (including roads and urban 
services), and health sectors.  
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Box 1. Glacial Lake Outburst Flood (GLOF) 
The retreat of glaciers in the Himalaya is a result of higher temperatures, increased run-
off, and lesser precipitation during wintertime in higher altitudes. As the glacier retreats, 
the depression made and occupied by glacial ice fills up with water to form a glacial lake. 
The moraine walls holding the water are structurally weak and unstable. Structural 
weakening, earthquakes, landslides, or ice break-offs from the remaining glacier can 
trigger a collapse of the moraine. The result is a glacial lake outburst flood (GLOF). The 
sudden release of a large amount of water into a narrow stream channel creates a 
destructive flood wave. The frequency of GLOFs has increased from 0.4 event/year in the 
1950s to 0.5 event/year in the 1990s in the Himalayan regions of Nepal, Bhutan and Tibet 
(Richardson & Reynolds, 2000 in IPCC, 2007). GLOFs are not new to Bhutan but may 
become more frequent with climate change. Outbursts are known to have occurred in 
1957, 1960, 1968 and most recently in 1994. There is no written record of the earlier 
GLOFs. The 1994 Lunana GLOF damaged 700 hectares of agricultural land, a dozen 
houses, five water mills, washed away 16 yaks and destroyed 6 tons of food. All four 
GLOFs occurred in the Phu Chu Basin, where a third of Bhutan’s potentially dangerous 
glacial lakes are located. Glaciers in the Himalaya are receding faster than any other part 
of the world (IPCC, 2007). At present rates, the likelihood of them disappearing by the 
year 2035 or sooner is high 
 
 
The consequences of climate change include an increase in mean average temperature 
leading to higher temperature peaks as well as milder winters. The impacts in agriculture, 
health and on glaciers are uncertain but potentially serious (Table1). The other significant 
changes will be felt in the precipitation pattern with erratic rainfall, later arrival of the 
rain, geographical shifts in rainfall distribution, which can lead to flash floods and 
drought in the dry season in combination with lower glacier run-off. The impacts on 
agriculture, hydropower and drinking water supply are uncertain but potentially serious. 
This is even more critical when you consider that over 70% of the country’s population 
today depends on agriculture. 
 
Mitigation of climate change will require development actions that will reduce 
greenhouse gas emissions. While the potential for mitigation activities are limited in 
Bhutan itself because the country is a net sequester of carbon, further development of 
hydropower for export could substantially reduce greenhouse gas emissions in the 
subregion including neighboring countries. Of total power generated in Bhutan, 70% is 
exported to India. In July 2009, the Dagachhu hydropower project for power export from 
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Bhutan was validated for the clean development mechanism (CDM) of the United 
Nations Framework Convention on Climate Change (UNFCCC). Once this project is 
registered at UNFCCC, it will be the first cross-border CDM project where the baseline 
of the CDM benefits is defined by the Indian power supply system, which consists 
mainly coal fired power generation. 
 
 
Table 1. Vulnerability of agriculture and forestry to climate change 
Sector Vulnerabilities 
Agriculture - Crop yield instability/loss of production and quality (due to variable rainfall, 
temperature, etc.)/Decreased water availability for crop production/Increased risk 
of extinction of already threatened crop species (traditional crop varieties) 
- Loss of soil fertility due to top soil erosion and runoff/Loss of fields due to 
flash floods, landslides and rill & gully formations/ Soil nutrient loss through 
seepage 
- Crop yield loss (flowers & fruit drop) to hailstorms/Deteriorated produce 
quality (fruit & vegetables) by untimely incessant heavy rains and hailstorms 
- Delayed sowing (late rainfall)/Damage to crops by sudden earl(paddy) and late 
spring (potato) frost (ref. seasons shifting) 
- Outbreak of pests and diseases in the fields and storages where they  
were previously unknown 
- Damages to road infrastructures (access 
Forestry - Drought in combination with increased lightning risks triggering forest fires 
- Change in phonological characters of plants/ Loss of endemic species 
- Change in migratory pattern of the trans boundary wildlife 
- Possible increase of vector-borne disease in wildlife due to warming) 
Source: NEC 2011 
 
 
Agriculture provides livelihoods, employment and income to approximately 80% of the 
population. Rice, wheat, maize and potato constitute the main staple crops. Bhutan also 
exports a variety of agricultural products from its temperate regions, including apples, 
peaches, pears, plums, oranges, areca palm nut (mistakenly known as the ‘betel nut’), 
walnuts, chilies, and other fruits and vegetables. The RNR sector continues to be a major 
contributor to GDP (Table 2). Just 8% of the total land area is suitable for agriculture. 
Cultivation is often practiced in conditions marginally viable for production, and thus 
highly vulnerable to climate change. Warmer temperatures would allow the shifting of 
cultivation towards higher altitudes, the lengthening of the growing season and reduced 
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of risk of frost. However, in practice, crop shifting to a different location might not be 
feasible because of the steep topography and the lack of agricultural land towards 
mountaintops. Warmer temperatures may also impact Bhutan’s current suitability for 
temperate crops. Increases in the frequency of extreme climate events and the range of 
pests may offset potential benefits in temperature, precipitation or CO2 concentrations. 
Low-income rural populations that are dependent on traditional agricultural systems on 
marginal land are the most vulnerable to climate change. Sectoral adaptation measures in 
Bhutan suggested by the INC include: development of crop and livestock varieties with 
greater resilience to limited arable land and extreme temperature events; quarantine 
surveillance against exotic species with higher temperature optima; and use of 
agroforestry to reduce erosion and run-off on slopes. The NAPA further recommends 
small-scale irrigation based on rainwater harvesting as a priority adaptation activity to 
safeguard farmers from water shortages during dry periods and irregularities in the 
monsoon rainfall. 
 
Table 2. GDP contribution of RNR Sector (BTN in Million) 
 2003 2004 2005 2006 2007 
GDP 29,385.3 32,319.6 36914 404,94.8 515,21.5 
Growth rate 7.2% 6.8% 6.5% 6.3% 21.4 
Contribution 
by the sector 
24.8% 24.3% 22.6% 22.0% 18.6% 
Agriculture 10.9% 10.8% 10.1% 9.8% 8.5% 
Livestock 7.4% 7.2% 7.0% 6.7% 5.8% 
Forest 6.6% 6.3% 5.5% 5.4% 4.2% 
Source: RNR Sector 10
th
 plan, 2008 
 
Mitigation of climate change consists of policies and development actions that reduce 
emissions of the gases that adversely enhance the atmospheric greenhouse effect, in 
particular carbon dioxide (CO2). Greenhouse gas mitigation activities carried out in 
Bhutan yield global benefits in terms of reducing global atmospheric greenhouse gases. 
Simultaneously, Bhutan gains a share of the benefits of mitigation activities carried out in 
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other countries. With few emissions, the potential for further emission reduction in 
Bhutan is limited. The main emphasis is on adaptation, i.e. adjusting to expected or 
experienced impacts of climate change. Nevertheless, setting good standards (low 
emissions) from the outset will contribute to the path towards sustainable development. 
Options for mitigation of greenhouse gas emission in Bhutan include:  
 
- Support to low-emission development paths, e.g. through energy efficiency, renewable 
energy and technology transfer. 
- Protection and enhancement of carbon sinks in forests and agriculture as a co- benefit of 
forest and land-use management. Funding for mitigation can be provided through the 
Clean Development (CDM) under the Kyoto Protocol or through Voluntary Emission 
reductions (VER). A GHG inventory for Bhutan was prepared for year 1994 and included 
in the Initial National Communication for UNFCCC (2000). The GHG inventory is 
divided into total emissions with and without land use, land-use changes and forestry 
(LULUCF): 
 
- Emissions without LULUCF: The emissions from energy use, industry and agriculture 
equals 1.292 Million ton CO2e. The emission of from energy consumption and industries 
is about 20% in CO2e than the emission of methane and nitrous oxide from agriculture. 
Agriculture through the emissions of methane and nitrous gases contributes with 80% of 
the emissions in CO2e. Industry and fuel consumption emissions account each for about 
10%. 
- Emissions with LULUCF: The net sequestration of carbon in forests equals an 
estimated 3.5 Million tons CO2e in 1994. As a result the net emission of GHGs from 
Bhutan in 1994 was negative at - 2.257 Million tons CO2e. In most developing countries, 
the potential for mitigating emissions of GHGs is relatively small, because current 
consumption patterns and lifestyles result in low emissions compared with industrialized 
countries. In Bhutan the average emission per capita not including LULUCF is 2.15 
CO2e (with a population of 0.6 million). Of this, the emission from energy consumption 
is 0.15 ton CO2e and the 2.0 ton CO2e per capita is mainly from agriculture. 
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RGoB feels that the international community has not adequately recognized its 
contribution to global efforts in sequestering carbon through forest conservation. Existing 
international mechanisms only provide financing for planting activities (reforestation and 
afforestation), which have been limited in Bhutan because of the existing high forest 
cover. This is a recurring theme expressed in a number of official government 
documents, including the INC, NAPA, and MDG reports. Bhutan has argued for the 
inclusion of forest conservation more broadly under the next climate regime as part of 
Reduced Emissions from Deforestation and Degradation (REDD). The argument is that 
REDD would otherwise favor countries that had high rates of deforestation, and not 
compensate appropriately those with such excellent forest conservation records as 
Bhutan. 
 
The constitution requires government to ensure a minimum of 60% of forest cover at all 
times. Forests currently estimated to cover up to 72% of land area, of which 28% under 
protected areas and 9% as biological corridors. The National Forest Policy puts the 
emphasis on the ecosystem benefits of forests (watershed protection, soil erosion control, 
etc.), rather than on the direct revenues of the sale of timber. All forestry operations were 
nationalized in 1979 with the objective of protecting forests from overexploitation. A ban 
on all exports of timber was introduced in 1999. In 2000, the government further banned 
exports of semi-finished timber products (boards, panels etc.) in an attempt to curb the 
increase in domestic timber prices. Bhutan has consciously foregone the financial 
benefits of timber exploitation, to favor the benefits of watershed protection for 
agriculture, hydropower and settlement, and subsistence use of forests by local people 
(food, medicine, fodder, leaf litter, fuel wood and construction materials). The country’s 
annual allowable cut has been estimated at approximately 1.0 million m3, while the 
actual cut amounts to up to half of that.9 However, there is increasing pressure for the 
exploitation of the national forest estate to meet the needs for food security and 
agricultural expansion, as well as the creation of employment. The protection and 
management of forest resources is a contribution to mitigation of climate change by a 
reduction in the net release of GHGs. The issue of avoided deforestation has been 
discussed for decades, and the COP 13 meeting in Bali in December 2007 brought the 
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financing of the protection of forests back on to the agenda.  
 
 
Table 3. Mitigation measures of agriculture, land use and forest sectors 
Sector Mitigation measures 
Agriculture The UNDP/GEF Sustainable Land Management Program is helping the 40 
households of Loduma Village in Trashiding Gewog, Dagana Dzongkhag to 
combat land degradation and secure sustainable farmland for future generations. 
This village is part of a bigger project promoting SLM practices in Dagana, 
Sarpang, Samtse, Bumthang and Trongsa.  
GEF-WB’s Sustainable Land Management Program (SLMP).  
The participatory SLMP is currently active in Trashigang, Chukha and Zhemgang 
and provides support to nine geogs in these three Dzongkhags. The SLM practices 
being developed in the following three sectors are:  
In agriculture sector - the project provides support in land management through the 
demonstration of vegetative and non-vegetative on-farm soil conservation 
measures. In livestock sector - breed improvement and improved livestock 
management practices are promoted and supported through the institution of 
Artificial Insemination (AI) services and shed construction materials. In the 
Forestry sector - the project supports the establishment of community and private 
forestry and reforestation program that are of direct benefits to the farmers.  
The Poverty Environment Initiative (PEI), a joint UNDP/UNEP program, supports 
the inclusion of poverty environment linkages in national plans, policies and 
program to make the MDGs attainable.  
Between July 2008 and June 2009, SGP approved 11 projects amounting to USD 
250,040 in the focal areas of biodiversity, climate change and land degradation 
with linkages to sustainable livelihood options for rural communities. The need to 
support communities in the conservation of agricultural biodiversity and 
sustainable agricultural management for food production were the focus of the 
grants. In the area of climate change mitigation, projects have mostly catered to the 
promotion of renewable energy technologies by removing barriers and reducing 
implementation costs. 
Forestry  National Forest Policy (2008): Its goal is that:  
Bhutan’s forest resources and biodiversity are managed sustainably and equitably 
to produce a wide range of social, economic and environmental goods and services 
for the optimal benefit of all citizens while still maintaining 60% of the land under 
forest, thereby contributing to Gross National Happiness.  
Approximately 68.0%, or about 3,195,000 hectares, of Bhutan is forested. Of this, 
12.9%, roughly 413,000 hectares, is classified as primary forest. In total, between 
1990 and 2005, Bhutan gained 5.3% of its forest cover, or around 160,000 
hectares. It is estimated that 236,700 ha of forests are degraded; the annual rate of 
degradation is estimated to be 0.5 per cent.  
National Parks: Bhutan has set aside a sizeable portion of the country as protected 
areas. With the inauguration of the Wangchuck Centennial Park33 in December 
2008, the country’s protected areas system is now made up of five national parks, 
four wildlife sanctuaries, and a strict nature reserve, covering altogether an area of 
15,192 km2 or 39.6 percent of the country’s total area.  
Ban on Commercial Logging and Slash and Burn: Despite the fact that logging 
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is not allowed without an approved management plan being in place, tree marking 
for bona fide house construction is practiced. Logging 40 meters below roads and 
60 meters above roads, streams and river banks is completely banned. In view of 
the hilly terrain and in order to avoid erosion, mechanized logging is preferred to 
manual logging. Shifting cultivation (tsheri) is prevalent in the eastern region of 
the country.  
Reforestation Program: As a national program, reforestation of degraded and 
barren forest lands was the earliest conservation initiative in Bhutan. As early as 
1947, the first forest plantation was established, 11 years prior to the DoF coming 
into being. Since then, reforestation has been carried out on more than 21,500 ha. 
Reforestation has been a regular feature in all the Five Year Plans and has been 
carried out at the rate of about 2,400 ha per Five Year Plan.  
Forestry Management Units: There are a total of 18 FMUs in operation. These 
FMUs cover altogether 204,312 hectares of forest area. Another three FMUs, with 
a total forest area of 34,321 hectares, are at various stages of inventory and 
management plan preparation. The operational and planned FMUs collectively 
cover a total forest area of 238,633 hectares. This figure translates to roughly eight 
percent of the total forest area and 48 percent of the total forest area manageable 
for timber production.  
Community Forestry Program: Since 2001, a total of 117 community forest 
units collectively covering 15,489 ha of forest land have been established across 
the country. In 2008, 66 community forest units covering 10,396 ha of forest land 
were established (Social Forestry Division, DoF, 2009).  
 
Bhutan Biodiversity Action Plan: Bhutan has taken several initiatives that have 
augmented its efforts to conserve its rich biodiversity. These include the 
operationalization of a network of protected areas, establishment of biological 
corridors linking the protected areas, creation of conservation areas outside the 
protected areas system, targeted programs to protect globally threatened keystone 
species such as the tiger, snow leopard, white-bellied heron, and black-necked 
crane, the establishment of the National Biodiversity Centre including facilities 
such as the Royal Bhutan Gene Bank and Royal Botanical Garden, and 
strengthening of programs to conserve indigenous varieties of plant and animal 
genetic resources. 
 
 
Source: NEC 2011 
 
 
Adaptation is considered integral to reducing vulnerability to the effects of climate 
change. The retreat of Himalayan glaciers and glacial lake outburst floods (GLOFs) are 
serious threats to Bhutan (Figure 1). In 2006, NEC prepared the National Adaptation 
Program of Action (NAPA), which included 45 adaptation activities and nine priority 
adaptation projects. Water resources management is one of the priority areas of the 
NAPA. It is predicted that global warming will decrease stable water flows from the 
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Himalayas, in turn increasing the risk of water-related natural disasters, including 
GLOFs, flash floods, and landslides. Such disasters could seriously damage not only 
human settlements but hydropower systems as well. Of more than 3,000 glaciers and 
glacial lakes, 25 are assessed to be in danger of melting. Bhutan has started artificially 
lowering the water level of one glacial lake to prevent flooding, and is installing early 
warning systems in one river basin,4 but it lacks the finances to take similar disaster-
prevention measures for its other glaciers and glacial lakes. Proper exploitation of water 
resources is another crucial issue. Planned hydropower projects must be ecologically 
sustainable and able to adapt to climate change. Climate change will likely increase the 
sedimentation and soil erosion of rivers and watersheds, affecting irrigation networks, 
crop productivity, forestry, and water supply. Coupled with temporal and spatial water-
flow variations, these changes will severely affect hydroelectricity production and the 
export revenues for the country. 
 
 
 
Figure 1: Major GLOF risk areas of Bhutan 
Source: ICIMOD & DGM (2001) 
 
 
Currently no ministry or agency is in charge of overseeing water resources management. 
Provisionally NEC has a mandate to coordinate water issues among relevant ministries 
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and agencies. Along with formulating a Water Act, NEC proposes to establish the Bhutan 
Water Authority to carry out integrated water resources management (IWRM), which 
will need to formulate specific guidelines, business procedures and clear responsibilities 
for sustainable water usage among the stakeholders. Long-term infrastructure investment 
in energy and water resources in Bhutan should take CDM into account as a way of 
enhancing project benefits, and adapt adverse impacts to climate change in integrating 
energy and water resources management, to make sustainable use of such vital resources. 
 
 
B. Profile 
1. National government  
1.1 Organization and structure of actors 
1.1.1 National government coordinating body  
 
According to clause 20, chapter III of the Environmental Protection Act 2007 (Box 2), 
the National Environment Commission is the national government coordinating body 
responsible for mitigation and adaptation in Bhutan. NEC was first established as a 
National Environment Committee under the Planning Commission but later became 
independent in 1992. NEC today has the status of an autonomous high-level-inter-
ministerial body representing the highest decision making and coordination body on all 
matters relating to the protection, conservation and improvement of the natural 
environment (See appendix 2. for organogram). As the National Focal Agency NEC is 
mandated with the responsibility for laying down policies, plans and guidelines for 
environmental protection, sustainable development and proper utilization of natural 
resources (Box 3) including recommendation for ratification of bilateral and multilateral 
instruments and regulation of emission limits, etc. 
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Box 2. Mandate of National Environmental Commission, as laid out in CHAPTER 
III  of the Environmental Protection Act, 2007.  
 
20. The National Environment Commission shall be an independent authority and the 
highest decision‐  making body on all matters relating to the environment and its 
management in the country. The Commission shall exercise the jurisdiction and powers 
and discharge the functions and duties conferred or imposed by or under this Act. 
 
NEC is also the national climate focal point for the UNFCCC and the Designated 
National Authority (DNA) for the Clean Development Mechanism (CDM) of the 
UNFCCC’s Kyoto Protocol. There are also climate mandates with several Ministries 
namely, Ministry of Agriculture and Forest, hydropower and meteorology in the Ministry 
of Economic Affairs (MoEA), disaster response and preparedness with Ministry of Home 
and Cultural Affairs. 
To make efficiently coordinate climate issues amongst these various focal agencies, NEC 
has in 2011, established a Climate Change Unit at NEC and created a High Level 
National Climate Change Committee called the Multi-Sectoral Technical Committee on 
Climate Change (MSTCCC) with members selected from agencies based on their 
technical capabilities and nature of work (See appendix 3. for list of members and their 
TOR). 
 
Box 3: summary of Powers and Functions of National Environment Commission as 
laid out in the Environmental Protection Act, 2007 
Powers and functions of the Commission 
30. Subject to the provisions of this Act, the Commission shall have the responsibility 
for laying down the policies, plans and guidelines for environmental protection, 
sustainable development and proper utilization of natural resources. The Commission 
shall: 
a) take measures to prevent environmental harm and protect environmental quality in 
the manner set out in section (53) and (54); 
b) designate any ministries, organizations, agencies or committees as the Competent 
Authority to carry out its functions; 
c) enforce and implement policies, plans and program for environmental protection; 
d) adopt strategies, plans and action program for achieving specific environmental 
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protection objectives; 
e) recommend ratification of bilateral and multilateral environmental instruments to 
the Parliament for subsequent enactment; 
f) adopt regulations and rules including standards for environmental quality, emission 
limits and products, in consultation with other relevant agencies as authorized under this 
Act; 
g) issue directives to relevant agencies or bodies for one or more of the following 
purposes: 
i. Restorative, corrective or mitigating measures; 
ii. Environmental planning, protection and management within certain areas, zones, 
regions or nationwide; 
iii. Promotion of environmental education, research or studies; 
iv. Promotion of environmentally friendly and energy efficiency technologies; or 
v. Mainstream environment into the national Policy, Plan and Program; 
vi. Any other matter in specific or general deemed important for the betterment of 
environmental quality or sustainable management and use of natural resources. 
h) comment on all draft legislation, program, policies, plans and proposed activities 
prepared by other government agencies which are likely to have a impact on the 
environment and the sustainable use of natural resources; 
i) constitute advisory committees consisting of experts in the field of environment, 
sustainable development and related fields at the national or local level to make 
recommendations on different aspects of environment protection and 
sustainable development; 
j) hear and review any case of inconsistencies and conflict between one or more 
sectoral legislation and/or provisions of this Act with a view to harmonizing the 
conflicting provisions. The Commission shall initiate hearing or reviewing on its own or 
when matter is referred to it by the sectoral authority involved. Following hearing and 
review, the authorities involved shall agree on amendments to the sectoral legislation in 
question, to be tabled in the next session of the Parliament for enactment. In the interim, 
the Commission may issue an interim order, which shall be in force till the next session 
of the Parliament; 
k) recommend to the Parliament to declare; 
i. any species of plant and/or animal as endangered species including their habitat and 
thus protected in consultation with relevant agencies and organizations; 
ii. any part of the country to be a national park, wildlife reserve, nature reserve, 
protected forest, biosphere reserve, critical watershed and such other categories
 meriting protection. 
l) shut down any activities without compensation when false or misleading 
information is provided `based on which environmental clearance was issued; 
11 
m) discharge such other functions prescribed under this Act; 
n) discharge any other functions and tasks assigned to it by the Government; 
o) advise the Government on matters relating to emerging environment issues. 
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Major Actions taken so far: 
Although a national climate framework has not been developed, NEC has made 
impressive progress in policies, strategies, and project to mainstream environmental and 
climate issues in all aspects of the developmental process in Bhutan. 
1. NEC released the Bhutan’s National Environment Strategy (NES) in 1998 to ensure 
the careful stewardship and sustained use of natural resources in Bhutan. The strategy 
advocates a “middle path” approach to development and identified three key cross-
sectoral issues and avenues for sustainable development in hydropower, food production, 
and industrial development. 
2. Bhutan Environment Assessment Act was passed in 2000 on recommendation from 
NEC and it required all developmental projects, infrastructure, mining etc to pass a 
stringent environmental impact assessment process. 
3. Initial GHG inventory was completed in 1994 and it included data from four sectors 
namely Energy, Industrial Process (IP), Agricutulture and land use, and land use change 
and forestry (LULUCF) and looked at carbon dioxide, methane and nitrous oxide. 
4. Following the GHG inventory, the Initial national Communication was prepared and 
submitted to UNFCCC in 2000. Second national communication is being drafted and 
expected to be ready by end of 2011. 
5. To protect and sustain human health through protection of the environment by; 
reducing the generation of waste at source, promoting the segregation, reuse and 
recycling of wasters; disposal of waster in an environmentally sound manner; and 
effective functioning and coordination among implementing agencies, NEC 
recommended the waster management bill which was passed by the National Assembly 
in 2007.  
5. NEC has published the first state of the environment (SOE) in 2001 which presented a 
consolidated information on Bhutan’s environmental state and recommendations for 
further management. The second SOE called the Bhutan Environment Outlook (BEO) 
was published in 2008. It reported unprecedented progress in addressing climate and 
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environmental issues to alleviate poverty and secure food. Since the first SOE, NEC has 
assisted Bhutan in accession to several multilateral environmental 
agreements/conventions and strengthened environmental legislation and framework; 
developed environmental codes of standards and norms; promoted environmental 
awareness at all levels of Bhutanese society; and devolved environmental governance to 
the Dzongkhags and geogs through the formation of environmental committees.  
6. Institutional network for decentralized implementation of environment assessment act 
2000 has been built through the establishment of Dzongkhag Environmental Committees 
(DECs) and environmental units in the Ministries of Work and Human Settlement 
(MoWHS), Economic Affairs (MoEA) and Agriculture (MoAF).  
7. Decentralized Natural Resource Management (DNRM) activities has been 
implemented in 14 pilot geogs. Activities include rehabilitation of irrigation channels, 
promotion of high crop varieties construction of backyard cattle shed, pasture 
development, watershed management, and water harvesting. Policy and legal framework 
related to the RNR sector has been significantly improved through the revision and 
enactment of the Land Act and promulgation of supporting rules and regulations, 
enactment of the Cooperative Act, formulation of the National Food Security Strategy, 
and policy work on land use and management. The National Forest Policy is under 
review and revision to respond to new and emerging conditions and needs of forest 
management. Capacity development has taken place through revitalization of the near-
defunct Policy and Planning Committee, training of staff at various professional levels, 
and organizational development exercise. 
8. The enforcement on environmental regulation and promotion of Clean Technology and 
Environment Management (CTEM) has greatly helped improve environmental 
management in industries and mining sector. Interactions with MoEA officials and 
industry employees, and available data although limited, suggest that industrial pollution 
has reduced by 30 to 70 percent over the past five years. A few of the industries, such as 
the Bhutan Calcium and Carbide Limited in Pasakha, have even voluntarily registered for 
international environmental management standards such as the ISO 14001. Institutional 
capacity of the MoEA has significantly improved with a fully-functional Environmental 
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Unit (which is to be soon augmented with additional six staff) and decentralization of 
environmental assessment and clearance of small-scale and cottage enterprises belonging 
to 17 listed sectors to the Regional Trade and Industry Offices (RTIOs). 
9. Environmental Protection Act was passed in 2007, thereby giving extra legitimacy to 
NEC for mainstreaming climate change adaptation and mitigation into developmental 
plans. 
10. Bhutan also participated in COP 15 in Copenhagen and declared itself as carbon 
neutral state (Annex for declaration) 
11. Ministry of Agriculture is hosting the Bhutan climate summit 2011, where 
Bangladesh, Bhutan, India and Nepal will adopt a common framework to adapt to climate 
change. Initial meetings including expert group meetings to prepare for the summit has 
been completed. The summit secretariat is now in the process of preparing for the 
summit. 
 
Key issues/constraints 
Dearth of human resources within NECS: The NECS is short-staffed to carry out the 
multiple (and expanding) range of tasks required to institute measures to integrate 
environmental management in the overall development processes and ensure 
environmentally sustainable development. The dearth of human resources has been 
further compounded by staff absence for long-term training and departure of a number of 
qualified personnel for international jobs, private sector and politics in the recent years.  
 
Limited government financing of NECS programs and activities: While there has 
been some improvement in government financing of NECS‟ s recurrent costs, 
government investment on NECS‟ s capital activities has remained insignificant. 
NECS‟ s programs have remained heavily donor-dependent. This raises the concern of 
the sustainability of the interventions supported by Danida (and other donor agencies) 
over the years.  
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Lack of strategic focus of DNRM activities: In absence of any guiding framework, the 
DNRM concept appears to have been applied rather loosely. This has led to a dispersed 
range of activities – some with no apparent link to the DNRM concept. Furthermore, it 
appears that the emphasis of the DNRM activities implemented in the field was more on 
the technical and hardware aspects and less on the local governance of RNR activities.  
 
Insufficient technical capacity within the private sector for environmental 
management: While investments are being made by the industries in the development of 
technological hardware for CTEM, there is limited indication of investments in 
developing the technical capacity of industry staff for CTEM.  
 
Conflict of interest due to overlapping MoEA functions: The overlap in regulatory and 
promotional functions of the MoEA creates a „conflict of interest‟  situation. At the RTIO 
level, this issue is more explicit as it is generally the same individuals who carry out both 
regulatory and promotional tasks.  
 
Lack of coordinated urban planning and ambiguity in mandates: The current status 
suffer from lack of effective coordinated development planning and control and 
agreement on appropriate planning standards consistent with culture, local resources, 
history and capacity of planning authorities, clarity of planning and development 
jurisdiction, application of planning and building guidelines and regulations, and 
provision of urban services, social infrastructure and inefficient land use. Insufficient xiii  
 
Limited autonomy to local government institutions for effective municipal 
governance: Despite the decentralization efforts, the dzongkhag administration and town 
committees are unable to function truly in an autonomous manner. The dominant role of 
central government for financing dzongkhag administrations is primarily due to the 
constraints in the financial and independent decision-making authority to plan, budget 
and execute disbursements in addition to the limited financial, technical and managerial 
human resource capacities in the dzongkhags. This is likely to change with the enactment 
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of the Local Governments Act 2009. 
 
Weak Coordination amongst stakeholders: lack of adequate human resources presents 
a significant barrier for NECs climate unit to effectively coordinate adaptation and 
mitigation issues amongst the various stakeholders. A case example is that the Bhutan 
climate summit is lead by the Ministry of Agriculture and Forest with NEC as a member 
to its task force. There is also a lack of information exchange between NEC and agencies 
involved in implementing climate related works.  
 
 
1.1.2 Major government units  
Ministry of Agriculture and Forests (MoAF) 
Ministry of Agriculture and Forests (MoAF) is composed of Departments of Forests, 
Livestock, Agriculture, Agriculture Marketing, Council of RNR Research and other 
agencies such as national biodiversity center, etc. The Policy and Planning Division 
(PPD) of the MOAF coordinates policies, projects, and plans for the whole RNR Sector 
in direct consultation with the GNHc. PPD is responsible for coordinating mitigation and 
adaptation in agriculture, livestock, forestry and land use and land use change. The 
MoAF’s  RNR sector 10th five year plan (2008-2013) although focuses on food security, 
it hardly either refers to climate change mitigation or adaptation. However, the Ministry 
has realized this oversight and the consequences of not addressing climate issues on long 
term food sustainability of the farmers and are now aggressively incorporating climate 
change into their annual work plans and new projects. Climate and food security 
interventions are increasingly applied in the field through various sectors through: 1. 
Transfer of agricultural technologies for carbon sequestration in soils -conservation 
tillage, improved irrigation, improved yield, pest control; reducing emissions – improved 
animal agriculture, lower GHGS, improved feed efficiency, improve nitrogen efficiency, 
concentrating on best lands. 2. Reversion and afforestation fo abandoned areas – through 
state plantations, community and private forestry. 3. Management practices to increase 
soil carbon stocks through reduced tillage, crop residue return. 4. Perennial crops 
 23 
(including agro-forestry practices); and 5. Voluntary agreements to reduce emissions and 
increase efficiency of nitrogen fertilizers (soil management practices).  
The RNR research centers are also focusing their researches on screening and selection f 
high yielding varieties and improved animal breeds to improve resilience and 
productivity. Forest sector is preparing to implement REDD+ by building capacity and 
planning a national forest inventory (support secured form Finland). The Forest sector is 
also continuously reducing forest fires through interventions such as forming community 
forest fire management groups and providing training and equipments. 
Two significant initiatives are underway to mainstream adaptations into RNR sectors: 1. 
Global Climate Change Alliance program, is a climate change adaptation in the RNR 
Sector supported by European Union (EU). The program aims to enhance resilience of 
Bhutan’s rural households to the effects of climate change and ensure climate readiness 
of the RNR sector in Bhutan by mainstreaming climate change into the sector and 
ensuring steps are taken towards increasingly addressing climate change adaptation in 
multisectoral level. The program is expected to come out with development of a RNR-
Climate Change Adaptation Action Plan, its mainstreaming in the 11
th
 five year plan and 
consequent implementation on the ground, as well as the establishment o an institutional 
framework allowing a multi sectoral approach to climate change adaptation. The EU has 
pledges a financial support of 3.1 Euros and 0.5 million Euros in technical cooperation, 
monitoring & evaluation, and visibility. 
The Second initiative is the Bhutan climate 2011, which is scheduled in November 2011 
is expected to come out with regional as well as national roadmaps/frameworks for 
mainstreaming climate change adaptation into national development plans for agriculture 
and food security, water, energy, and biodiversity. Support this summit are being 
committed by WWF, DANIDA, McArthur Foundation, RGoB, etc. and exact amount 
will only be known toward end of September, 2011. 
Although agriculture represents a strong avenue for linking mitigation and adaptation, 
MoAF focus is on adaptation.  
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Ministry of Economic Affairs (MoEA) 
MoEA’s Department of Energy is a key stakeholder in Bhutan’s efforts to adapt and 
mitigate climate change. Although 99% of Bhutan’s energy is produced using 
hydropower (green), department of energy is continuously looking out to diverse sources 
of green power such as solar, wind, biomass, etc. so as to reduce emissions as well as 
increase energy security. Energy contributes to food security and climate change 
adaptation and mitigation by reducing consumption of fuel wood as well as funding 
adaptation and mitigation programs such as plantation on barren land. 
 
National Environment Commission (NEC) 
As the National Coordinating Body for adaptation and mitigation, NEC’s Climate Unit is 
responsible for monitoring, reporting and verification related to UNFCCC. Currently the 
unit is short staffed with only one senior officer supported by 6 other support staff. There 
is a need to recruit additional staff and build capacity.  
 
1.2 National policy  
Bhutan is a country where all living things are treated equal as having one life 
irrespective of their size. Consequently, Bhutanese nurtured a relationship of “give and 
take” with nature thereby laying the foundations of co-existence between humans and the 
natural environment. A unique relationship which our visionary leaders and population 
later mainstreamed into national development thinking and policy making through the 
philosophy of Gross National Happiness, which instituted environmental conservation as 
one of the four pillars. This philosophy then got translated into environmental 
conservation policies and laws that favored soci-economic developmental activities that 
were pro adaptation and mitigation of climate change. Consequently, Bhutan passed 
several acts, laws and regulations (See Appendix 4.), as well as ratified the United 
National Framework Convention on Climate Change (UNFCC) in August 1995, United 
Nations Convention on Bio-Diversity (CBD), United Nations Conventions to Combat 
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Desertification (UNCCD) in early 2000 and the Kyoto Protocol in August 2002. The 
initial national communication (2000), the National Adaptation Program of Actions 
(NAPA), Biodiversity Action Program (BAP) and the National Action Program for Land 
Degradation (NAP) were prepared to realize the objectives of these conventions. The 
second national communication is in the process of being finalized and is expected to be 
ready by fall 2011. All rules and regulations governing developmental activities reflect a 
national concern for environmental protection. While national strategies, plans and 
legislations make little or no reference to climate change, policies developed in the last 
two years address climate concerns explicitly. An overview of policies, acts and 
regulations relevant to adaptation and mitigation to climate change are included in 
Appendix .. Bhutan has yet to prepare a comprehensive national climate change policy. 
 
1.2.1.  Adaptation 
Preparation of the Bhutan National Adaption Plan of Action (NAPA) was transparently 
coordinated by NEC through the NAPA task force – a multi-disciplinary team 
representing eight sectors from the RGOB namely Agriculture, Biodiversity and Forestry, 
Natural Disaster and Infrastructure, Health, and, /water resources; civil society, semi 
government agencies and private sector.  Bhutan through the NAPA sought to address 
urgent ad immediate needs of the country especially in the remote vulnerable groups and 
areas affected or likely to be affected by climate change. NAPA was prepared with a 
grant from the Least Developed Countries Fund (LDCF) and published in May 2006. 
The process took a exhaustive consultative process both the national and regional levels. 
The process kicked off with a series of workshops and training sessions on 
familiarization of NAPA procedures and concepts for both senior and mid level RGOB 
officers form wide range of stakeholders including Agriculture, Forestry, Livestock, 
environment, Roads, Health, Geology and Mines, Finance, Planning, and Home Affairs. 
Consultations at regional levels allowed representatives from all 20 districts to 
communicate with the NAPA task force members as well as the local public. This 
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process added extra value to the NAPA by incorporating views and comments form the 
grassroots levels.  
NAPA efforts also came at a time, when the RGOB established a Disaster Management 
(DM) office within the Department of Local Governance in the Ministry of Home 
Affairs. DM office was in the process of formulating a disaster management strategy 
highlighting the Government’s initiative to tackle climate related disasters and calamities.  
Bhutan’s NAPA Prioritized 55 climate change adaptation projects (Appendix 5.) of 
which top nine projects were Selected for immediate and urgent action (See appendix for 
overview). The Selection ranking were carried out according to four criteria: 1. Human 
life and health saved by the intervention; 2. Arable land saved by the intervention; 3. 
Essential infrastructure; and 4. Estimate costs. 
Owing to the importance of agriculture, a profession for about three quarters of the 
country’s population, of the 8 proposals (Box 4), most were directly or indirectly 
incorporated in the priority NAPA projects. 
 
Box 4. List of NAPA activities proposed for agriculture  
• Develop and introduce resistant crop and livestock varieties with greater adaptations to 
limited arable land and extreme temperature and rainfall events 
• Promote agro-forestry or agro-silvo–pastoral systems to reduce soil erosion and run-off 
on steep slopes; also to mitigate heat stress and respiration problems 
• Improve food security for marginal farmers  
• Terracing and contour bunding 
• Convert wetland to dryland (from risks of: prolonged rain and flood ) 
• Change cropping patterns 
• Create more off-farm or cash earning job opportunities (weaving, constructions, road 
labor, etc.) for farmers who are affected by crop loss due to climate change effects 
(early/late rains, pest damage, frosts, hail storms or droughts) 
• Improve or upgrade storage facilities to store and have access to food grains as an 
insurance against crop loss or damage or bad yields 
 
The Global Environment Facility (GEF) supported the project “reducing climate change-
induced risks and vulnerabilities from glacial lake outburst floods in Punakha-Wandi and 
Chamkhar valleys” for funding in March 2008. The project included NAPA priorities 2, 7 
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and 8. The funding came from the LDCF (US$4.2Million) for additional costs of 
adaptation (Box 5). The co-financing is provided by RGOB (US$2.6 Mission), Austrain 
Development Agency US$0.8 Million), WWF (US$ 30,000) and UNDP (US$526,000). 
Together the project covered approximately 50% of the identified Bhutan NAPA priority 
budget. 
 
Box 5. Special circumstances for LDCs under the UNFCCC 
The UNFCCC recognizes the special needs and concerns of developing countries for 
funding, technology transfer to respond to the adverse effects of climate change in Article 
4, paragraph 8: 
“…the Parties shall give full consideration to what actions are necessary under the 
Convention,  reated to funding, insurance and the transfer of technology, to meet the 
specific needs and concerns of developing country Parties arising from the adverse 
effects of climate change and/or the impact of the implementation of response  measures, 
especially on: (a) small island countries; (b) countries with low-lying coastal areas; 
countries with arid and semi-arid areas; (c) forested areas and areas liable to forest 
decay; (d) countries with areas prone to natural disasters; (e) countries with areas liable to 
drought or desertification; (f) countries with areas of high urban atmospheric pollution; 
(g) countries with areas with fragile ecosystems, including mountainous ecosystems; 
(h)countries whose economies are highly dependent on income generated from the 
production, processing and export, and/or on consumption of fossil fuels and associated 
energy-intensive products; (i) and land-locked and transit countries.” [emphasis added]. 
Out of the nine special circumstances outlined in the UNFCCC, three are relevant to 
Bhutan: 
- Forested areas and areas liable to forest decay 
- Countries with areas with fragile ecosystems, including mountainous ecosystem 
- Land-locked and transit countries 
In addition, Bhutan’s status as a least developed countries is also recognized by the 
UNFCCC in Article 4, paragraph 9: 
“The Parties shall take full account of the specific needs and special situations of the 
least developed countries in their actions with regard to funding and transfer of 
technology.” 
Source: UNFCCC, 1994. 
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1.2.2 National Communications to UNFCCC 
 
Bhutan ratified the UNFCCC in August 1995 and as a part of its obligations and 
commitment under Articles 4 and 12 of the UNFCCC, the RGOB submitted the initial 
national communication to UNFCCC in November 2000.  
 
As the national climate change focal point for the UNFCCC and the Designated National 
Authority (DNA) for Clean Development Mechanism (CDM) of UNFCCC’s Kyoto 
Protocol, the NEC was responsible for preparing the national communication documents. 
As a non Annex I country, Bhutan’s national communication was prepared using the 
guidelines for the preparation of national communications from parties not included in 
Annex I to the Convention (see Box 6 for Methodologies). This entailed furnishing a. the 
national circumstances and priorities; b. the inventory using the methodology proposed 
by IPCC (see Box 6); c. description of programs related to sustainable development, 
integration of climate change concerns in medium and long-term planning, response 
strategies for abating emissions, mitigation impacts for climate change and adaptation 
measures; and d. indication for the financial and technological needs associated with 
activities and measures envisaged under the convention. 
 
The national communication also provided a mechanism to:  
- organize and present the constraints specific to the ability of mountain ecosystems 
to deal with climate change;  
- to define Bhutan’s individual and joint activities specifically designed to achieve 
sustainable development and conservation of the natural environment, which are 
in consonance with measures to combat climate change;  
- to attract external assistance, specifically finance and technology for Bhutan in its 
Endeavour to implement the UNFCCC; and  
- to convince the developed world that Bhutan and all similar countries 
geographically and economically may have insignificant greenhouse gas 
emissions but are extremely vulnerable to adverse impacts of climate.  
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Box 6. Methodologies for preparing national communications by non annex I 
parties  
…8.    Non-Annex I Parties should use the Revised 1996 Intergovernmental Panel on 
Climate Change (IPCC) Guidelines for National Greenhouse Gas Inventories, hereinafter 
referred to as the IPCC Guidelines, for estimating and reporting their national GHG 
inventories. 
9. In accordance with the IPCC Guidelines, Parties may use different methods (tiers) 
included in the Guidelines, giving priority to those methods which are believed to 
produce the most accurate estimates, depending on national circumstances and the 
availability of data. As encouraged by the IPCC Guidelines, Parties can also use national 
methodologies where they consider these to be better able to reflect their national 
situation, provided that these methodologies are consistent, transparent and well 
documented. 
10. The IPCC Guidelines offer a default methodology which includes default emission 
factors and in some cases default activity data. As these default factors, data and 
assumptions may not always be appropriate for specific national circumstances, non-
Annex I Parties are encouraged to use their country-specific and regional emission factors 
and activity data for key sources or, where these do not exist, to propose plans to develop 
them in a scientifically sound and consistent manner, provided that they are more 
accurate than the default data and documented transparently. Non-Annex I Parties are 
encouraged to formulate cost-effective national or regional programmes aiming at the 
development or improvement of country-specific or regional emissions factors and 
activity data. 
11. Non-Annex I Parties are encouraged to apply the IPCC Good Practice Guidance 
and Uncertainty Management in National Greenhouse Gas Inventories (hereinafter 
referred to as the IPCC good practice guidance), taking into account the need to improve 
transparency, consistency, comparability, completeness and accuracy in inventories. 
12. Non-Annex I Parties are also encouraged, to the extent possible, to undertake any 
key source analysis as indicated in the IPCC good practice guidance to assist in 
developing inventories that better reflect their national circumstances. 
 
 
 
The GHG inventory as reported in the Initial national communication showed that 
agriculture emitted 19.17 Gg of methane with 16.9 Gg from enteric fermentation due to 
livestock. Except for 2.13Gg of N2O, no other significant GHGs were emitted. Available 
data since 1995 indicates that methane and nitrous oxide emission have increased by 
4.0% and 6.2% respectively to give an overall GHG emission of 5%.  Methane emissions 
from enteric and paddy rice cultivation have increased from 4.1% to 4.6% respectively 
while that of manure management showed only 2.1% increase. Nitrous oxide from 
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agricultural soils showed a 7.3% increase from 372.1 to 401.6GgCO2e. Methane and 
nitrous oxide emissions from the burning of agricultural residues showed a decline of 
4.1% as monitoring of irresponsible field burning improved and the use as biomass fuels 
increased Most of the N emission are from livestock manure for both soils N and 
Methane. Major constraints have been the lack of capacity and technology especially in 
agriculture to reduce emissions. 
 
 
1.2.3   National Development Plan  
Royal Government of Bhutan’s 10th five year plan is the overarching National 
Development Plan. It is preparation is spearheaded by the Gross National Happiness 
Commission in very close consultation with the Policy and Planning Divisions of the line 
Ministries and autonomous agencies. The plans are prepared at a 5 year interval. The 
Renewable Natural Resources (RNR) sector comprising of agriculture proper, livestock 
and forestry remains the largest and single most sector of the Bhutanese economy, 
although its share in gross domestic product (GDP) is estimated to have decreased from 
45% in 1988 to 35.9% in 2000. Its present share of GDP has increased from 35% in 1999 
to 35.9% in 2000. The main contribution to growth was due to increase in production of 
cereal and horticultural crops (CSO 2001). The sectors’ contribution to GDP has 
increased from Nu. 621.4 million in 1980 to Nu 7769.1 million in 2000 (Chettri, 2003).  
 
The agriculture sector received the highest share of the development budget among other 
sectors in the past five year plans. With a shift in the development priorities, the total 
budget share of the sector decreased from 15.6 % in the 6
th
 plan to 15.7 % in 7
th
 plan 
period and from 12 % in the 8
th
 plan to 10.1% in the 9
th
 plan period. The total 
government budget for the current Five year Plan (2008-2013) is about Nu. 148 billion, 
out of which the share of agriculture sector is only about 5.5%. The agriculture subsidy or 
incentives over the years has not changed and it is still less than 2 % (one of the lowest in 
the SAARC region) of the GDP contributed by the sector. 
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From the Strategy of Gross National Happiness, the share of GDP from agriculture sector 
has consistently decreased over the past years. Industrial sector has increased 
significantly mainly from the contribution of hydropower sector. However this does not 
mean that the role of agriculture has diminished. Since the GDP growth is mainly pegged 
on hydropower, it further reinforces the importance of conservation, where the 
environmental services provided by the rural population are even more critical. The 
challenge is how to further develop support programs/projects that will provide 
sustainable livelihood for the rural population, who are the custodian of overall pristine 
environment. 
 
1.2.3.1 If Climate action framework or equivalent exists:  
Bhutan doesn’t have a climate framework The Bhutan climate Summit will result in 
climate action framework for Bhutan. This framework will become available by end of 
2011. 
 
1.2.3.2 If Low carbon development plan or equivalent exists:  
Bhutan’s developmental plans are guided by the principle of Gross National Happiness 
(GNH) which places utmost importance to conservation of natural resources. As a result, 
Bhutan has 51% of the country under protected area system and a forest cover of over 
70%. Although no strategic plan exists for low carbon development, Bhutan is a CDM 
country and has also boldly declared to remain carbon neutral in Copenhagen (COP15) 
(See Appendix for declaration). 
 
1.2.3.3  For agricultural development plan  
Agricultural development plans are included in the RNR Sector 10
th
 five year plan. It is 
prepared by the Policy and Planning Division of the Ministry of Agriculture and Forests 
in close consultation with the Gross National Happiness Commission. Climate change 
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mitigation and adaptation has not been mainstreamed into the 10
th
 plan document, 
however, annual plans and projects do incorporate climate issues. A new initiative on 
Global Climate Change Alliance will develop frameworks for mainstreaming climate 
mitigation and adaption into the next fiver year plan, which is the 11
th
 five year plan. 
These plans are prepared on a five year interval with a mid term review after 2.5 years. In 
the 10
th
 plan, reducing livestock numbers, pasture management, human wildlife conflict 
management, food security and watershed management are prioritized. 
 
1.2.4   Financing  
Except for the disaster management fund, most mitigation and adaptation funds come 
from donors. Bhutan has not taken loans for mitigation and adaptation measures (Table 
5). See also the section 3.2 on major donor in this report. 
 
1.2.5   National issues or debates 
2.2.5.1 Priorities  
Although adaptation and mitigation of climate change  has not been mainstreamed into 
the 10 five year RNR Sector plan, the MOAF is aggressively working towards a plan to 
ensure all its activities in the coming years climate sensitive and low carbon. Specifically, 
MoAF has drawn a 10 year road map with the goal to ensure availability of safe and 
quality food at affordable prices through increased production and diversification of food 
items by instituting efficient distribution networks and regulation of local food supply 
and imports (Appendix 5) 
 
2.2.5.2 Linkages between adaptation and mitigation and potential for coordination 
 
Bhutan is committed to enhancing the capacity of the national government to harness all 
inherent opportunities in changing climate. Mitigation is addressed by considering efforts 
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to strengthen capacity to implement new technologies and practices that are pro low 
carbon as well as provides opportunities to mainstream gender issues. Because 
agriculture is the predominant occupation, agriculture and forests presents an ideal 
interface to link mitigation with adaptation strategy for addressing poverty, environment 
and climate change. Adaptation funding can support analysis and implementation of 
action s to build resilience to climate change, including reinforcing resilience of 
communities, development of infrastructure, and ecosystem services that contribute to 
adaptation, thereby ensuring livelihood provisions and ecosystem services under a 
changed climate. 
 
2.2.5.3 REDD:  
Bhutan is not REDD ready and is in the process of preparing for it. However at the 
moment, there are many reports of forest encroaching into agricultural farms, thereby 
increasing the frequency of crop damage by wildlife animals. Slash and burn (a 
traditional farming system in eastern and central Bhutan) has been banned by the 
government, commercial logging for export has also been banned leading to closure of 
many forest management units and wood industries. 
 
2.2.5.4 Capacity strengthening:  
No institution for capacity strengthening for mitigation and adaptation exists in Bhutan. 
Although recently created Ugyen Wangchuck Institute for Environment and 
Conservation has the capacity to take up similar roles in the future. However, NEC 
through with donor funding has supported relevant officials from major government 
agencies to undergo training in foreign countries. 
 
2.2.5.5 Research priorities on agricultural adaptation and mitigation 
Formal research in the agriculture sector started with the establishment of the regional 
research centers in the 1990s. These centers are located in strategic agro-ecological zones 
to serve local research needs. The focus of research has been primarily on screening and 
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selection of high yielding varieties and improved animal breeds. The improved high 
yielding varieties released included 32 cereals, 33 vegetables, 27 fruit trees, 4 oilseeds, 5 
legumes, and 2 cardamom.  The number of improved breeds increase from 39,489 heads 
in 2006 to 58,613 heads in 2008. There are only two rice varieties released known to have 
drought tolerant traits.  Another 2 varieties of maize resistant to corn blight disease are in 
pipeline for release. The studies have shown that more than 65 % of total rice area in the 
country is still planted to traditional varieties, and areas grown to traditional maize 
varieties is around 51 %, suggesting very low adoption rates of improved yielding 
varieties by the farmers. Citrus and cardamom are two important cash crops affected by 
greening and soil borne diseases respectively. There is an urgent need to breed disease 
and drought resistant varieties in important cereals like rice, maize and in horticulture 
crops like potato, cardamom and citrus. Development of these varieties would require 
additional resources (budget and human resources), regional cooperation, and exchange 
of plant materials and formalization of institutional linkages with CGIAR. 
 
The budget allocation for research programs has also decreased over the years. The 
10
th
plan budget for the agriculture sector is only about 5.5 % of the total outlay of the 
government.  Research program budget for the plan period is only 8.4 % of the sector 
which translate into only 0.5 % of the total plan budget for the government. There are a 
number of projects and activities carried out under the umbrella of three Rio-
Conventions. The specific research agenda to address effects of climate change on food 
security is usually absent. This could be attributed to lack of clear policy statement on 
impact of climate change in the agriculture sector. Although research centers with limited 
human resources have started work on adaptation technologies to enhance crop 
production and reduce emission of GHG, these activities were not adequately given 
importance in the agriculture sector for many years. For these reasons, there is a need to 
reorient research plans and programs to seek policy and financial support to prepare for 
the changing local environment. The research centers over the years have documented 
local germplasm available in the country, and screened and selected crop varieties 
resistant (Table 4) to abiotic and biotic factors of the local environment. What has not 
drawn the attention of researchers are in the areas of soil/ water management and 
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collection/analysis of time series climate data in the light of changing climate. There is a 
need to increase budget allocation, improve research facilities and equip researchers with 
technical know-how to address issues of food security and climate change. 
 
Table 4. Climate resilient rice varieties developed by RDCs  
Variety  Parents  Year 
released 
Developed by  Altitudes 
(m) 
Bajo Maap 1 Local Maap/IR 64 1999 RC Bajo 600-1500 
Bajo Maap 2 Local Maap/IR 64 1999 RC Bajo 600-1500 
Bajo Kaap 1 Paro Maap/IR41996 1999 RC Bajo 600-1500 
Bajo Kaap 2 Bja Naab/IR41996 1999 RC Bajo 600-1500 
Yusi Ray 
Maap1 
Suweon 359//IR41996-
118-2-13/Thimphu 
Maap  
2002 RC Yusipang Above 1800 
Yusi Ray 
Kaap1 
YR3825-11-3-2-
1/YR3825-11-3-2-
1/Barkat 
2002 RC Yusipang Above 1800 
Yusi Raykaap 
2 
Akiyutaka/Naam  2010 RC Yusipang >1800 m 
Yusi Raymaap 
2 
Akiyutaka/Rey Maap  2010 RC Yusipang >1800 m 
Source: Ghimiray, 2010 
 
 
3 Other major actors 
3.1 Non-governmental institutions  
Recently Royal Society for the protection of Nature and Tarayan foundation has shown 
interest in adaptation and mitigation issues but they have not implemented anything yet. 
 
3.2 Major donors  
Major donors to Agricultural Sector has been from Europe including the Netherlands, 
DANIDA, JICA, the EU and UN systems. Gross National Happiness Commission is the 
central Government body coordinating aid and funding. Support to climate change 
adaptation cuts across different sectors and may require additional explicit emphasis to 
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ensure proper coordination. Alignment with RGoB climate change properties will follow 
the 10th Five Year Plan. There is no specific national policy or program for climate 
change adaptation for proper alignment of external assistance. Opportunity exists for 
mainstreaming climate into the 11
th
 five year plan. 
 
There is awareness that coordination is needed among government agencies, among 
donors, and between government and donors. Round table meetings between donors and 
government are conducted regularly and the last time in February 2008. Few sectoral 
coordination meetings have been organized. Notable exceptions are the quarterly ministry 
meetings conducted in health. Quarterly meetings allow donors and governments to take 
periodic stock of ongoing and planned activities, and do not currently exist in the 
environment sector. This has resulted in a situation where donors may be unaware of 
climate change relevant activities implemented by government agencies and other 
partners.  
 
In the area of climate change, NEC could take a lead role for donor coordination, in 
cooperation with the GNHC. This would be in-line with the recommendations of the 
2005 Good Governance Plus Exercise to establish inter-agency coordination mechanisms 
to minimize duplications. 
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4 Project and program inventory: Climate change and agriculture  
3.1 Overview  
Environmental conservation as one of the four pillars of Gross National Happiness 
(GNH) is accorded one of the highest priorities of the RGoB’s development agenda. 
However, until recently, focus has been on the conservation of natural heritage with very 
little links to climate change issues in policies, development planning or activities 
implemented. However, mainstreaming environmental conservation into national 
developmental plans did contribute significantly to carbon sequestration and mitigation of 
climate related impacts.  
 
Recently, climate change issues have been recognized as a serious concern and there is an 
increasing effort to mainstream climate adaptation and mitigation into developmental 
programs especially in agriculture ministry. There is lack of technical knowledge of 
climate change amongst general policy makers, except in environment sectors of health, 
education, agriculture and energy. 
As least developed country, Bhutan’s ability to contribute to global mitigation and 
adaptation efforts is limited by a number of constraints: Bhutan lacks both government 
and private funds to invest in mitigation and adaptation efforts to remain carbon neutral 
and reduce vulnerabilities to climate change respectively; there is limited technological 
capacity and human resources. This calls for additional support both funds and 
technology transfer from the international community. Specifically in the agriculture 
sector, support is needed in: managing emissions from agriculture and livestock farming; 
enhancing forest sinks and researches in the field of genetics, irrigation, pest control, land 
use, improved animal breeds, etc. 
Summary of climate related projects are presented in Table 5. 
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Table 5: Summary of climate related projects in Bhutan 
Project title Funding agency Total budget  
(in Million) 
Implementing 
partners 
Status Period 
Department of Agriculture (DoA) 
MSP (Medium Sized Project for SLMP) GEF/UNDP US$0.515 Dzongkhags/geogs Completed 2007-2010 
Agriculture Sector Support Project EU Euro 4.434 DoA Ongoing 2007-2011 
IMPBA (improved mandarin production in 
Bhutan and Australia through the 
implementation of on farm best mgt practices 
ACIAR – Australia AUS$ 0.766 Horticulture Division, 
DoA 
Ongoing 2007-2011 
Sustainable land management Project GEF/WB US$ 7.660 National Soil 
Center/DOA 
Ongoing 2006-2012 
Mushroom promotion and marketing project Sustainable 
Development 
Secretariat 
BTN 2.33 National Mushroom 
Center 
Completer  2008-2010 
Enhancing adaptive capacity to climate 
change (Agriculture component) 
Danida BTN 5.100 DoA Completed 2009-2010 
Food Security Improved through home 
gardening 
UNDP US$ 0.462 DoA/Horticulture Ongoing 2009-2011 
Livestock Department 
Support to livestock Sector in Bhutan EU Euro 4.600 DoL Ongoing 2006-2013 
Strengthening of Livestock Development 
Initiatives in Bhutan 
Government of India NU 624.852 DoL Ongoing 2008-2013 
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Regional Rangeland Project  ICIMOD US$ 0.0393 DoL/Watershed 
management division 
Completed 2007-2009 
National Influenza preparedness and 
response project 
World Bank US$ 0.871 DoL and Ministry of 
Health 
Completed  2008-2010 
Forest Department (DoF) 
Participatory Forest Management Project II Helvetas/SDS CHF 3.230 Social Forestry 
Division/DoF 
Ongoing 2007-2012 
Sustainable forest mgt. policy development FAO/FMPP USD 0.040 Forest Resource 
Development Division 
Completed  2009-2010 
Plantation along Wangchu basin Druk Green Power 
Corporation 
BTN 22.750 Social Forestry 
Division 
Ongoing 2008-2013 
Enhancing adaptive capacity to climate 
change (forestry component) 
Danida BTN 1.700 Watershed 
management division 
Completed 2010-2010 
Reducing Fores fire through volunterism UNDP/GEF/SGP USD 0.041 Forest Fire Unit/DoF Ongoing 2009-2011 
Policy and Planning Division, MOAF 
Decentralized Natural Resource management 
Component (DNRMC) 
Danida BTN 132.00 PPD Completed 
2004-2009 
 
Agri. Food Policy Res. & Capacity 
Strengthening Project 
SC/IFPRI BTN 19.766 PPD Completed 2006-2009 
Strategy for Delineation of protected 
agriculture land for food security Bhutan 
Finish Govt/IFAD USD 0.150 PPD Completed 2009-2010 
Strengthening RGoB capacities for food 
security and nutrition 
FAO/FMPP US$ 0.169 PPD/DoF/DoA Completed  2009-2010 
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National Environment Commission 
Enhancing Global Env. Management in 
Bhutan’s local governance system 
GEF/UNDP US$ 0.454 NEC/local 
governments 
Completed 2008-2010 
Second National Communication GEF/UNDP US$ 0.405 NEC Ongoing 2008-2011 
Environmental mainstreaming UNEP/UNDP US$ 0.723 NEC Ongoing 2008-2011 
National Adaptation Program of Actions to 
climate change (NAPA) 
LDCF/UNDP US$ 0.199 NEC Completed 2006 
Initial National Communication to UNFCCC GEF/UNDP US$ 0.296 NEC Completed  2000 
Ministry of Economic Affairs (MoEA) 
Reducing climate change induced risk and 
vulnerabilities from GLOF 
LDCF/GEF/UNDP/        
Austria 
US$ 7.111 MoEA Ongoing 2008-2011 
Community Micro-Hydro for sustainable 
livelihoods 
GEF/UNDP US$ 1.0900 MoEA Ongoing  2008-2012 
National Renewable Energy Policy and 
program for sustainable development 
GEF/UNDP US$ 0.1500 MoEA Completed  2007 
Ministry of Home and Cultural Affairs (MoHCA) 
Preparatory assistance for disaster 
management 
GEF/UNDP US$ 0.6615 MoCHA/Department 
of Local Governance 
Completed  2006 
Ministry of Health 
Health Response to climate change and 
climate variability 
LDCF/GEF/UNDP/W
HO 
US$ 0.7000 MoH Ongoing  2009-2012 
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Appendix 1. Organogram of National Environment Commission. 
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Appendix 2. List of MSTCCC and their TOR 
 
 
 
 Member of MTSCCC Agency Sector & Relevant Issue 
1. Dr. Ugyen Tshewang Secretary, NECS Chair of MTSCCC, Climate 
Change Focal Agency 
2. Mr. Thinley Namgyel Head, CCU/EMD, NECS Member secretary to committee 
3. Mrs. Peldon Tshering Head, PC services, NECS Policy & Coordination, 
Environment & Climate 
4. Mr. Wangchuk Namgay,  
Sr. Planning Officer 
GNHC Climate mainstreaming 
Fnance & donor coordination 
5. Mr. Karma Dupchu,  
Head, HMSD. 
 
Department of Energy Impacts on Energy, 
Hydropower & CDM 
Meteorology 
6. Mr. Sangay Dorji,             
 Sr. Environment Officer 
Department of Industry Industrial Emissions & 
Mitigation of emissions 
7. Mr. Yeshi Dorji, 
Specialist II (Engineering 
Geology) 
Department of Geology & 
Mines 
Glaciers & GLOF 
Landslides & vulnerability 
8. Mr. Chhimi Rinzin, 
Offtg. Chief Agriculture 
Officer 
Department  of Agriculture Vulnerability of agriculture to 
impacts of CC 
Emissions from agriculture 
9. Dr. Tashi Dorji, 
Chief Livestock Officer, 
DDD 
Department of Livestock Emissions from Livestock & 
Manure Management 
 
10. Mr. Jamyang Phuntshok,  
Head, Water & Climate 
Section, WMD. 
Department of Forest Carbon sinks/Forests 
 
11. Dr. Ugyen Dophu, 
Director, DoPH 
Department of Public 
Health 
Public health & impacts on 
human Health, Rural drinking 
water 
12 Ms. Daw Zam,  
Dy. Chief Environment 
Officer 
Ministry of Works & 
Human Settlement 
Impacts on public infrastructure 
13. Mr. Sonam Dendup, 
Planning Officer 
Ministry of Information & 
Communication 
Transport emissions 
14. Ms. Sonam Deki, 
Program Officer 
Department of Disaster 
Management 
Climatic Disasters 
15. Mr. Kinzang, Chief,  
 International Organization 
Division 
Ministry of Foreign Affairs Multilateral Affairs 
16. Mr. Dago Tshering,  
Environment Education 
Officer 
RSPN Civil Society: Environment 
17. s. Chime Paden Wangdi, 
Secretary General 
Tarayana Foundation Civil Society: Poverty & 
Community  Development 
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Purpose 
1. The purpose of the MSTCCC is to serve as an official national forum for discussion 
and coordination of matters related to climate change in Bhutan and to make 
recommendations for consideration by the NEC in its capacity as the National 
Climate Change Committee (NCCC) of Bhutan 
 
Membership 
2. The members of MSTCCC will be selected based on their technical capabilities 
and/or nature of their work 
3. The members of MSTCCC may serve for a period of two year term. The tenure may 
renewed by the NCCC. 
4. Quorum of 2/3rd  
5. The MTSCCC will be chaired by Secretary, NECS 
6. The Climate Change Unit, NECS will coordinate the meetings of the MTSCCC 
7. The MSTSCCC will meet at least quarterly and as and when required.  
8. Member secretary will inform members of proposed meeting date at least 21 working 
days from the date. 
9. Members may raise relevant issues/proposals for consideration by the committee. 
Members will submit the relevant information/proposal to the Secretariat not less than 
15 working days prior to the meeting which will be made available to the members 
not less than 10 working days before the meeting by electronic means. 
 
Roles and Responsibilities 
10. The MSTCCC will be accountable to the National Climate Change Committee  
18. Mr. Letho,  
General Secretary, 
Association of Bhutanese 
Industries 
BCCI Civil Society: Business & 
Private Sector 
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11. The MSTSCCC will be a forum for coordinating climate change activities, sharing of 
information to avoid duplication of efforts  
12. Any climate change proposal or activity must be submitted to MSTSCCC for review 
and recommendations.  
13. The MSTSCCC will make recommendations to the NCCC to ensure smooth 
implementation of climate change activities, policies and programs in Bhutan. The 
recommendations of the committee will also be shared with the GNHC. 
14. The MTSCCC may consider issues related to climate change in Bhutan such as;  
a. Vulnerability and Adaptation to adverse impacts of climate change 
b. Mitigation of greenhouse gas emissions 
c. Climate Finance 
d. Climate Observation and Science 
e. Capacity Building & Awareness 
f. Technology needs and transfer for climate change 
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Appendix 3. Overview of the Nine priority NAPA project needing immediate actions in Bhutan. 
Priority Adaptation 
Projects (ranked) 
Key Focus Key Outputs Cost 
estimates 
(US$) 
Status 
July 2011 
1. Disaster management 
strategy (pilot 
implementation of food 
security and emergency 
medicine) 
Plan and implement food security, 
medicine and first aid components in 
National Disaster Management 
Strategies in few pilots sites in eastern 
Bhutan 
Quick communication, immediate 
response and aid distribution 
networks for emergency needs in 
place.  
619,110 Completed with the 
National Disaster Risk 
Management Strategy 
2. Artificial lowering of 
Thorthormi Glacial Lake 
GLOF prevention through excavating 
an artificial channel and widening of the 
existing outlet channel to lower the 
water level of the Thorthomi lake. 
Required infrastructure built to 
diffuse GLOF; best practices 
learned for monitoring water levels 
and replicating works to similar 
areas. 
3, 188, 
942 
Works in progress 
3. Weather forecasting 
system to serve farmers 
and agriculture 
Establish weather forcasting office to 
provide: 1) weather and seasonal 
forcasts in support of production 
decisions of farmers; 2) 
Agrometrological early warning 
systems against inclement weather, and 
3) special advisories at different 
production stages 
An optimally distributed 
independent weather forcasting 
offices established providing more 
accurate weather forcasts up to 15 
days. 
420, 000 No progress yet 
4. Landslide management 
and flood prevention (pilot 
schemes in critical areas) 
To prevent major humanitarian losses 
by accurately predicting and intervening 
in major landslides and flood affected 
areas. 
Proper land management and soil 
management practices developed, 
implemented and shared by 
communities in critical areas  
94, 179 No progress 
5. Flood protection of 
downstream industrial and 
agricultural area 
Effectively intervene in major landslide 
and flood affected areas of the country 
to prevent adverse impacts on 
livelihoods and soil quality. 
Proper land management practices 
developed, and best practices 
disseminated to communities for 
implementation.  
853, 488 No progress 
6. Rainwater harvesting To use rain water harvesting techniques 
for safeguarding farmers from water 
Increased crop and livestock 
productivity and income; safe 
895, 000 No Progress 
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shortages during dry periods and 
irregularities in the monsoon season 
rainfall, thereby improving household 
food security and income for farmers 
living in vulnerable areas 
drinking water; synergy with 
actions under the convention on 
desertification; environmental 
benefits from reduced soil erosion, 
salinity and recharge ground water.  
7. Glacial Lake Outburst 
Flood (GLOF) Hazard 
Zoning (Pilot scheme-
chamkhar chu basin) 
Awareness raising for GLOF risks and 
possible preventative measures 
High quality hazard zonation map 
delineating areas according to risk 
factors, such as high, low medium. 
Materials and information for 
public awareness, tools for 
decision makers on spatial 
planning, building permits etc 
232, 493 Risk areas zoned,  
8. Installation of Early 
warning system on Pho 
Chu Basin 
Warning of Punakha valley 
settlement/essential infrastructure in 
case of actual GLOF 
Establish an early warning system; 
hazard zonation; awareness 
amongst communities in hazard 
areas 
400, 000 Valley zonation 
completed, early 
warning systems 
(sirens) installed and 
people trained on 
warning systems.  
9. Promote community 
based forest fire 
management and 
prevention 
To conserve land, water resources, and 
wodd production area. 
Community level forest fire 
management institutionlalized and 
implemented; forest fire equipment 
procured and established. Reduce 
incidence of forest fires in pilot 
areas 
423, 000 Voluntary forest fire 
groups established in 
selected areas (e.g. 
thimphu) and trained on 
fire fighting. 
Source: NAPA 2006 
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Appendix 4. Overview of National Policies, Acts, Regulations etc. 
 
Documents Key points Relation to climate change 
Constitution of the 
Kingdom of Bhutan, 
2008 
Article 5 of the constitution requires the Government to maintain a minimum 
of 60% of the country under forest cover for all times to come 
No reference to climate change 
NATIONAL POLICIES 
Renewable Natural 
Resources Sector 
Policy 
The policy focuses on: attainment of national food security, generation of 
employment, enhancement of rural income and conservation and 
management of natural resources. The policy is also aware of the emerging 
issues in: increasing conflict between conservation and farming; conflict 
between high carbon intensive and low carbon organic farming; loss of 
forest land for development purposes and sustainability of conservation 
measures. Policy suggest options for reducing emissions, such as improved 
farm management and increased efficiency of nitrogen fertilizer  use, will 
maintain or increase agricultural production with positive environmental 
effects: 1. Reversion and afforestation of abandoned areas; 2. Management 
practices to increase soil carbon stocks through reduced tillage, crop residue 
return; 3. Perennial crops (including agroforestry practices) and reduced bare 
fallow frequency; 4. Voluntary agreements (e.g. soil management practices 
that enhance carbon sequestration), and 5. Supporting programs of 
technology transfer in agriculture. 
Aware of the various mitigation 
options available for reducing 
GHG emissions or increase 
carbon sequestration into 
agricultural soils. Recognizes the 
need to emply a range of 
adaptation options to increase 
flexibility and adaptability to 
vulnerable systems, and reverse 
trends the increase vulnerability.  
Water Policy, 2007 Recognizes water as the most important resource that must be carefully 
managed for agriculture, hydropower and industrial development 
Recognizes the country’s 
vulnerability to climate change 
(GLOF, landslides, flood, 
drought). Supports the 
development of national climate 
change adaptation strategy, 
including flood mitigation. 
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Energy Policy 
Identifies critical issues in the power sectors as: accelerating development of 
the hydropower sector by attracting investments including carbon finance 
and assuring reliable supply, considering the seasonal variations in supply; 
and extending the grid to supply affordable power to all, without affecting 
economic viability in the power sector.  
Recognizes the importance of 
generating energy from diverse 
sources in a sustainable manner 
to fulfill energy needs of people 
whilst making sure the GHG 
emissions are managed 
sustainably.  
Renewable energy 
policy 
Proposes alternative energy sources from solar, wind, biomass and wastes to: 
ease heavy dependence on hydropower, reduce use of fossil fuel in transport 
sector; introduce environment friendly and locally available energy sources 
especially in remote areas. 
Suggests using adaptation funds 
to diversify green energy sources 
and scale up renewable energy 
technology to reduce GHG 
emissions. Proposes energy cost 
sensitive options including low 
to medium improvements to the 
energy efficiency of existing 
capital stock, production and use 
of more energy efficient 
equipment and fuel switching.   
Transport Policy, 1998 Recognizes the fact that whilst road and transport systems are important for 
socio-economic development of Bhutan, they also seriously jeopardize 
environmental conservation including air quality. Focuses on mitigating 
adverse impacts from use of motor vehicles, such as raising import taxes 
Although no direct reference is 
made to climate change, it 
institutes mandatory vehicular 
emission standard testing to 
maintain air quality. 
National Forest Policy, 
1974 
Advocates environmental conservation for sustaining ecological functions  
and utilization within ecological limits 
 
Recognizes the importance of 
forests for agriculture, but no 
specific reference is made to 
climate change.  
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Livestock 
Development and 
Strategy Policy, 2002 
Advocates development of an ecologically sound and economically viable 
livestock production. 
Recognizes the influence of 
climate on natural resources base 
and production process but no 
direct reference to climate 
change. 
ACTS 
Waste Prevention Act, 
2009 
Focuses on reduce waste generation, recycling, re-use (3Rs) and disposal in 
an environmentally friendly manner 
No reference to climate change 
National 
Environmental 
Protection Act, 2007 
The Act provides a system to conserve and protect environment by National 
Environment Commission to independently regulate and promote sustainable 
development in an equitable manner in harmony with environmental 
principles  
No reference 
Environmental Impact 
Assessment Act, 2000 
The act establishes procedures for the assessment and reduction of the 
adverse effects of strategic plans, policies, programs, and projects on the 
environment. 
No reference to climate change 
Livestock Act of 
Bhutan, 2001 
Recognizes the cultural and economic importance of livestock in livelihood 
systems and advocates sustainable management 
No reference to climate change 
Forest and Nature 
Conservation Act, 
1995 
The Act requires that forest management is carried out scientifically to 
maintain 60% of the country under forest cover for all times to come, and 
promotes community and private forests to meet local timber demands. 
No direct reference to climate 
change 
 
STRATEGIES 
Bhutan National Human 
Wildlife Conflict 
Management Strategy, 
2008 
It identifies programs and activities focusing on community based 
management that harmonizes co-existence between humans and wildlife 
so as to enhance ecosystem services as well as alleviate poverty  
No direct reference to climate 
change although it recognizes 
the impact of biodiversity loss 
on local weather systems. 
National Environment 
Strategy, 1999 
Identifies three areas for sustainable development: hydropower as a 
clean source of revenue; agriculture for food sufficiency; and industries 
for employment. 
No reference to climate change 
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Source: PPD, MoAF, 2011 
 
 
 
 
REGULATIONS/RULES/DECRESS 
Regulations for the 
environmental clearance of 
projects and strategic 
environmental assessment 
Requires all types of projects to acquire environmental clearance  
Rural electrification master 
plan, 2005 
A JICA effort towards providing electricity to all by 2020.  Suggest CDM eligibility of small 
hydropower projects when the 
baseline is off grid. 
National Disaster Risk 
Management Framework – 
Reducing Disaster Risks 
for a Safe and Happy 
Bhutan, 2006 
Mainstreams disaster risk reduction in all development activities. Makes explicit reference to the 
role of climate change in 
exacerbating the risks of 
GLOFS, floods, landslides and 
forest fires. 
National Adaptation 
Program of Actions to 
Climate Change (NAPA), 
2006 
Priotizes 55 climate change adaptation projects according to: 1. Human 
life and health; 2. Arable land; 3. Essential infrastructure; and 4. Costs. 
Includes profiles for nine priority 
adaptation projects for 
immediate action with a 
combined cost of USD 7.9 
million. 
Bhutan Carbon Neutral 
Declaration, 2009 
Commits to maintain Bhutan as a net sink for GHGs Suggests policy measures to 
maintain emission and increase 
sequestration capacity. 
 52 
Appendix 5. A 10 year road map for agriculture sector 
Goals Objective/Purpose Output Time line 
Food  Availability 
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Evaluate and adapt plant and 
animal genetic resources 
resistant to biotic and abiotic 
stresses including drought, 
pests and diseases 
Develop and promote drought resistant rice varieties for low or 
wet subtropical zones 
2012 - 2018 
Develop and promote drought resistant varieties of spices 
(cardamom and ginger) for low or wet-subtropical zones   
2012 - 2015 
Develop and promote drought resistant fodder for low or wet-
subtropical zones   
2012 - 2015 
Develop disease resistant varieties of rice, maize, potatoes, spices 
and chilies and fodder for high and mid-altitude zones  
2012 - 2018 
Develop animal breeds suited for local environment (large 
ruminant and small animals) 
2012 - 2022 
Evaluate and promote suitable fodder crops for winter feed 2012 - 2017 
Promote diversification of 
cereal crop production and 
integrated animal husbandry 
Increase production of minor cereal crops  2012 - 2015 
Promote integrated piggery, poultry and fishery husbandry 2012 - 2015 
To improve availability of 
water for food and animal 
production 
New irrigation schemes are constructed to irrigate potential areas 2012 - 2016 
Irrigation channels in wet subtropical and dry humid zones are 
renovated 
2012 - 2016 
Water harvesting schemes are constructed 2012 - 2016 
Ground water extraction scheme are constructed 2014 - 2018 
Drip and sprinkler irrigation schemes are demonstrated and 
technology made available for high value crop production 
2012 - 2016 
Build water storage structures 
2012 - 2018  
Functional water users group are formed  2012 – 2022 
Develop and promote 
integrated plant nutrition 
management  system 
Develop and demonstrate IPNM for rice based cropping system in 
selected zones 
2012 – 2018 
Develop and demonstrate IPNM for maize based cropping system 
in selected zones  
2012 – 2018 
Develop and demonstrate IPNM for potato based cropping system 
in selected zones 
2012 – 2018 
Develop and demonstrate IPNM for fruit crops (citrus and apple) 
in the mid and low altitude 
2012 – 2018 
Promote integrated pasture development in horticulture plantation 
crops 
2012 – 2020 
Develop and institutionalize 
pest and disease surveillance 
and forecasting system for 
crop and livestock across 
agro-climatic zones 
Institutionalize pest/disease surveillance and forecasting system 
for the low or wet sub-tropical zones 
2012 -2014 
Institutionalize pest/disease surveillance and forecasting system 
for the high and mid altitude sub-tropical zones 
2012 – 2014 
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Develop IPM packages for vegetables, potatoes and maize 2012 – 2013 
Institutionalize surveillance and forecasting system for emerging 
animal diseases   
2012 – 2019 
Food  Accessibility 
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To establish reliable network 
of food distribution and cold 
storage facilities each 
region. 
Grain storages facilities improved (4 strategic locations: Thimphu, 
P/Ling, Gelephu and Samdrup Jongkhar). 
2013 - 2018 
New storage facility constructed in Bumthang and Mongar 
2012 - 2013 
Household grain and livestock product storage facilities improved 
2012 - 2018 
Cold storage facilities made available in strategic locations (east, 
central and west) 
2015 - 2017 
To develop, strengthen and 
institute efficient seed 
production system 
 Strengthen the capacity of the national seed programs (cereals, 
vegetables, fodder and livestock germplasms) 
2012 - 2018 
Seed growers group established for maize, potatoes, fodder and 
vegetables  
2012 - 2015 
Extension technologies/messages prepared for quality seed 
production. 
2012 - 2015 
Regular seed testing and quality inspection mechanism including 
seed certification established  
2012 - 2014 
To construct and maintain a 
reliable farm road network 
for food distribution 
All potential farming areas are connected by farm roads 
2012 - 2018 
Critical farm roads for food distribution are maintained on a 
priority basis  
2012 - 2018 
Road users association formed and are functional 
2012 - 2018 
Adequate budget and technical support provided for maintenance 
2012 -2022 
To promote off season 
vegetable cereal grains 
production and sustainable 
harvesting and use of non – 
wood forest products 
(NWFP) 
Production of off season vegetables in mid and low altitudes 
2012 - 2016 
production of maize (second crop) as fodder crop 
2012 - 2015 
Encourage sustainable harvesting and utilization of NWFP 
2012 - 2016 
Food Utilization 
C
ro
p
p
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g
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q
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s 
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d
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ar
m
in
g
 
sy
st
em
s 
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to
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d
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h
o
u
se
h
o
ld
 
n
u
tr
it
io
n
 c
o
n
su
m
p
ti
o
n
 h
ab
it
s 
Diversification of food 
and nutrition sources 
Household consume more varieties of vegetables, legumes, fruits, 
mushroom and animal protein 2012 - 2018 
Consumption of traditional cereals including millets, buckwheat 
and barley  increased through value addition 2012 - 2015 
Promotion of food safety 
measures 
Institutes for food safety and quality control strengthened 2012 - 2015 
Food standards and inspection put in place 2012 - 2015 
Certification of food items improved 2012 - 2015 
Good agriculture practices (GAP) introduced for food safety 2012 - 2018 
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Advocacy and education 
of food safety, values and 
nutrition 
Advocacy and education through mass media for targeted groups 
(schools, monk body, remote areas…) enhanced on the value and 
importance of balance diet 2012 - 2018 
Food Stability 
P
o
li
cy
 
m
ea
su
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ar
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ce
d
 
to
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 m
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o
rd
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 c
o
n
su
m
er
s 
at
 a
ll
 t
im
es
 
To Introduce and 
implement clear policy on 
Food Security and 
Climate Change 
Policy on impacts of climate change on Food Security defined in 
the national documents 2012 - 2013 
Common understanding developed on Food Security as a national 
priority and a collective responsibility 2012 - 2013 
All potential prime agriculture land is protected for food 
production 2013 - 2018 
Investment in crop and livestock research and development for 
food production increased 2013 - 2020 
To develop mechanisms 
and provide incentives to 
stabilize food prices 
Minimum support price available for selected crops 2013 - 2018 
Provide production incentives for selected food commodities 
(agriculture nd Livestock) 2013 - 2018 
Insurance on selected crops and livestock supported or assured 2013 - 2015 
Farmers’ group and co-operatives strengthened for marketing of 
local produce 2012 - 2019 
introduce mechanisms of price regulation for essential food 
commodities 2013 - 2018 
To strengthen institutional 
capacity to increase and 
maintain food reserves to 
meet emergency needs  
Food reserves are available at strategic locations 2013 - 2018 
Strengthen existing institutions to improve and maintain adequate 
reserve stock 2013 - 2018 
Improve co-ordination among the main stakeholders (FCB, 
MoAF, MoHCA, Dzongkhag, MoEA) for emergency 2012 - 2013 
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Appendix 6. List of people met 
Bhutan Name and position Organization and contact details 
1 H.E. Dr. Pema Gyamtsho, hon'ble 
Minister 
Ministry of Agriculture and Forests, Thimphu, 
Bhutan Email: pgyamtsho@moa.gov.bt;  Tele: 
+975.17111856 
2 Mr. Chencho P Norbu, Director Director, Department of Agriculture, Ministry of 
Agriculture and Forests, Thimphu, Bhutan 
3 Dr. Tashi Samdrup, Director Council of Renewable Research, Ministry of 
Agriculture Bhutan. 
4 Dr. Tashi Dorji, Chief Livestock 
Officer 
Department of Livestock, Ministry of Agriculture 
and Forest, Thimphu Bhutan 
5 Mr. Tenzin Chophel, Chief Plannig 
Officer 
Policy and Planning Division, Ministry of 
Agriculture and Forests, Thimphu, Bhutan; 
Email:t_chophel@moa.gov.bt; Telephone: 
+975.2.322545 
6 Dasho Daw Penjor, Hon'ble 
Secretary 
Ministry of Foreign Affairs, Thimphu Bhutan. 
Email: Telephone:  
7 Mr. Thinley Namgyel, Head, 
UNFCC Focal Point 
Environmental Monitoring Division, National 
Environment Commission, Thimphu Bhutan; 
Email: tn@nec.gov.bt; Telephone: +975.2.323384 
8 Mr. Tashi Jamtsho, Executive 
Secretary,  
 Bhuta Climate Summit Secreteriat, Ministry of 
Agriculture and Forests, Thimphu Bhutan 
9 Mr. Nawang Norbu, Director Ugyen Wangchuck Institute of Environment and 
Conservation, Lamai Gonpa, Bumthang, Bhutan. 
Email: norbu.nawang@gmail.com; Tel: 
+97517115977 
10 Mr. Tek B. Chhetri Deputy Head Liasion Office o Denmark, Thimphu Bhutan. 
Email:tekchh@um.dk; Tel: +975.2.323331 
11 Mr. Yeshay Penjor, Climate and 
Policy Specialist 
UNDP Bhutan, Samten Lan, Thimphu Bhutan. 
Email: yeshey.penjor@undp.org: 
Telephone:+975322424 
12 Dr. Lam Dorji, Executive Director Royal Society for the Protection of Nature, 
Thimphu Bhutan 
13 Dr. Tashi Wangchuk, Director,  Wildlife and Poverty Research, Thimphu Bhutan; 
Email: Tashi Wangchuk 
<tashi_wangchuk@yahoo.com>; telephone: 
+975.17601857 
14 Mr. Karma Tshering, Chief Forest 
Officer 
Watershed Management Division, Ministry of 
Agriculture and Forests, Thimphu, Bhutan. Email: 
Telephone: +975.17607176 
 
